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Electrostatic Filter for Flue Gases 



The invention relates to an electrostatic filter for a flue 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-fired 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
industrial heating plants . In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
arid a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use* In 
particular, sticky residues from the combustion of liguid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems. 

The object of the present invention Is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which are easy to service. * 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points, at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes ^nd the precipitating eletrodes by hand, using 
brushes. designed in an appropriate manner, i.e., with the - 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed in succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, "at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are in flash 
contact with one another, covering the intermediate spaces 
between them, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is' 
subjected to cleaning. Advantageously, the precipitating 
eletrodes are expanded to form a hexagonally shaped bundle. 
This results in the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
chamber* namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
supporting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may. be 
filled Into paper bags, for example- 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber arid a choke valve provided on the, outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 

The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 
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Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode, 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode. 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes.. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in. the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14 , the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13. 

r Ih order to maintain the effectiveness of the filter / it is 
necessary from time to time to clean the precipitating 
.eletrodes 13 in particular, to which the precipitated 
particles are deposited, to this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. Jhe removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 
^removable hood 111, and energized electrodes .14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the hood 111 is 
lifted off . 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown , by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111* is 
lifted off. . ' 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure* by a sleeve 
18, which fills the open space between the filter^chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14, 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
ll r -frora which it may be filled, for example,, into paper 
bags. 
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Claims 



gTJ An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded," 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas, 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with* one another , covering 
the intermediate spaces between them, and are enclosed by a 
sleeve* which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, * 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated iii the 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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Blektrofiiter lUr Baachgase 



Die BrXindaug b etri±ft einen Blektrof titer fOr Bauchgas, 
iriabesohdere Xur das ibgas von ffeisuugeanlagen . 



We Snnafaae von niobi^uatriellen Hei^aniagen, 

beaondere ron Olho isnmgen , ei^erseite nr* die bereLtigJ 
^ Porderu^en nach Beinhaiturg der Ataoaphare anderer-l 



setts legen ea nahe, anon f«r eine Beinigung 



nlo htindus tri 




der ron 



herrdhr enden " JLbgase 



Borgen. Mn dafttr geeigneter Abscheider 
eWfdhxen, inebe«>ndere prexe*er* In' der ^chaff^g 
in der Cirterhaltung eein. 



tad 



^ektrofiiter m* die Abscheidnng von onbrexmbaren n*l 
»icht verbrannten, f eaten on* f lUseigen paxtiieln a«s bet 

- . - 
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der Yerbrennung von feeten, flttesigen and gasf 3rmigen 
Brennetoff en ents'tehetiden Sauobgasen eind In Terochie- 
denen AusXttbrungsfornen bekannt. Bekannt sind insbeson- 
dere sweiatufige, ait Hoohepeffnung betriebenerBleJctro- 
filter, bestehend aus einer Pilteifcaomer rait einer Bin- 
tritteoffnung fOr das zn reinigende Gas am Pufl der Sam- 
nier und einer Austrittsoffnung fur das gereinigte Gas 
am Kopf der Zamoer und einer Mehrzahl Ton in der Kammer 
ira Abstand voneinander angeordneten, slon in Strojnungs- 
richtung des Gases erstrecJcenden, geerdeten, rohrfdrrai- 
gen JJiederschlagseleJctroden sovie Jtonzentrisch darin an- 
geordneten spannnngBftthrenden Elelctroden * die an ihren 
freien, der Sintrittsdffnung fur das Gas zugewandten Ba- 
den Sprdhspitzen aufweisen. Ira inhomogenen elektrischen 
Sprlihf eld der Ionisationszone dieser Pilter werden die 
im an reinigenden Gaa enthaltenen featen und/oder flttasi- 
gen Partikel unipolar auf geladen und io homogen statischan 
Pel* der Absoheidnngazone aus den Gas niedergeschiagen* 

Die Pilter .rattssen Ton Zeit zu Zeit gereinigt werden, das ' 
hoiit die an den Hiederschlagseiektroden abgeachiedenen 
Partikel mttsBen entf ernt werden. Bel inudstriellen Anla- 
gen geschieht dies durch Btttteln oder ELopfen nittels 
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eigena daftfr installierter Y 0 rriehtungen oder aber darch 

Vaechen dee Jilt era • par den nichtijjdustriellen Binsatz 

» * - 

Bind die bekarurten BeiiiiguiigsmaJtoahmpii zu aufwenaig- Ine- 

bescmaere klebenae BHoJcBtSnde ans aer Verbrennung fliissi- 

gor Brennstpf Xe lassen sich au£ aiese Weise nur tnrroll- 

standig entfernen- Das Vaschen eines solo ben Piiters vrirf t 

sudem Abwasserprobleme attf • 

Die der Brfindmig zugrundeliegende Attfgabe 1st es, einen 
Elefcbroiiiter X3r die Afrscheidimg von festen una flEssi- 
gen Partilceln aas dem Abgas lusbesoudere von niehirLnduetri- 
ellen Hei ztmgs anlageri xax s chaff en, dees en Anschafffcqgs- 
und IfoterhaliTO3g6i:osteii sich in vertretbareri Greiizen hal- 
ten and. d6r leioht" warten 1st. 

Die Aufgabe wird erfindungsgenjaB ait einen Blefctrafilter 
gelfet, der m& einer Jilterkammer mit einer Bintrltts- 
bttnxmg far das zu reinigende Gas an PuB der Ismiaer una 
einer Anotrittsoffmmg fOr aas gereini^te Gas am :&>pf der 
Kaooer nnd einer Mehrzahl vim in der ICamoer io Abstand von- 
einander angeordneten, sioh in StrSmungsriohtm^ des Cases - 
erstreafcenaen, geerdeten, TOhrfgnaigen Hie a ersch lagselettro - 
den sowie konseiitriech darla angeordneten epamim^s^hxendeji- 
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Elektroden, die an ihren freien, dor BintritrtBoffnung fttr 
das Gas zugewandten-Enden, SprBhapitaen eufweisen, bestoKt 
and daduroh gekeirnzelohnet .lst, daB samtliohe spanirtmgs- 
ffihrendo Elektroden an einem Bioh oberhalb der Hieder- 
dohlagaelektroden erstreckenden Eahmon hgngend in den Hie- 
derschlagselektroden nach Abheben einer die £ilterkamme;r 
abochlie 8eni en Hanbe aus der Filtexkammer gemeixusam ent- 
nebmbar angeordnet sind* 

Die erftndttDgsgenaB vorgesehene Mogliohkeit der Entnehm- 
baxkeit der spanntuigsfQhrend&i Elektroden aue der geoff- 
neten Pilterkammer eroffnetdie Mogliohkeit, sowohl die 
spanmrngsftthrenden Elektroden ale attch die "Jfiederscblage- 
elektroden «it in entsprechender ¥eiae ausgestalteten Bflr- 
sten ron Hand, also wit geringetem appartivem AttfVand, zu 
reinigen, und zwar durctagreif ender als dies urit den tibii- 
ohen fieinigUDgomaBnahmeu tadglioh iflt. Babel konnen die ein- 
zelnen Elektroden naoheinander ait einer EinzelbQrste darch- 
gepUtat warden, _es kann aber auch eine Hehrzahl Von Elek- - 
troden, gegebenenf alls daa ganze Blektrodenbttndel, ©it ent- 
eprecbenden Biirstensatsen auf -diurnal gereinigt warden* 

In weiterer. Ansgestaltung der Erfiudung liegen die an ibreir 
auatrittflseit'igen Stirnseiten aufgeweiteten Hiedersohlags- 
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elektroden mit ihren aufgeweiteten Eoden unter ttberdeckung 
dor Zwlaohenrauae Mlndig gegeaieiiramaer an und sind yon 
- einer den Terbieibenden Baaa swlepUen ^ilterfcammenranduag * 
raad Blektrodenbiindel at aohii^enden Mania chetta eiagefaflt, 
bo da0 das gesamte Sas/zwangalauf ig die ffiedereolilaggelek-- 
troden durohstrSmend der Eeinigtmg tmterwo.rfen Wird. ZKeck- 
raafiigerweiee elud die ffiederechlagseleliTOden unter Bil- 
dung eines sectaseckigeu Bundes" atrTgeweitGi?- Daraus reaul- 
tiert die gro£-fce Paotoragsdichte der Elektroden xa& damit 
das Optimum an verbleibendea StrootnigBQnerscnnitt. 

\Die Punktion der elektriechen leiter fur die spannungsfiib.- 
renden Elektroden kann Ton der geoeinsamen, sioh aaf in 
aer Filterkammer angeordneten Isolator en ab3tiltzeaden Hal- 
terung fHr die Elektroden, namlloh dea Bahmen xuxX den da- 
ran angeordneten, die Elektroden tragenden -Irarersen, iiber- 
nomoen warden. 

Ana Sicherheitsgrflnden kann der die Piiterkammer absohlies- 
eenden Haube ein die elektriache Yerbindung swisohen deri " 
opannttngBfuhrenden Elektroden. bzw. dem die Elektroden tra- " 
genden Bahmeri and der Spannraigsgttelle beiw Abheben der Han- 
be unterbrechender Schalter zngeordnet sein. 
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Daalt der Abrieb vto dm Siedereohl^gaelektroden aus der 
Piiterkammer entfernt werden iami, ge ht die Piiterkaomer 
bodenaeitig zwectaaaBigerweiae in einen Renter mit Schieber- 
TeroohluB «ber, ana den der Abrieb etw* in PapiereSeke ab- 
gefOIXt wird . . - 

Per Miter wird zwisoru Pachs and Xamin angeorduet. Hit 
einer eintrittsseitig vorgeeehenen Proeseiklappe iann der 
)| Abgasztttrit* in die Piiterfcaaoer unterbroehen werden and 

duroh eine aastrit-taseitig vorgesehenen Proaseltlappe kann ' 
die Binwirknag des Eaminsoges aof die Pilterkaamer onter- 
brocheri werden. Pie erforderliche Hochapannung fur die 
spaimnngaldbrenden-Elektroden liefert ein dafdr vorgesehe- 
»er meichrichter. 



*° V '** **iTi«nelI £to die Yerbrennangeaalagen, fur 

die er Trorgeaehen 1st, auelegbar. Venn der mter amh be- 
vorsug* fur nlchtinduetrielle Hei^angaanUgen Torgeeenen 
1st, a* echlieBt das seinen Pins ate bei indnatriellen Jbfla-* 
gen, bei denen su reinigende fiauehgaae ani&len, nicht att0 . 

We Erfindung ist an Band der Seiohnnng weitergehend erlSa- 
tort* B8 seigen: 
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Pigur 1 einen Yertiialsohnitt aurch aen 

Pilter, - - 

* - 

Pigur 2 einen ScUnitt nach linie H - if 

. In Pigur 1 , 

Pigur- 3 ate Braufsioht auf einerffieaer- 

eohlagselektrode, ' 



Pigar 5 



Pigur 6 



die ^neich-fc der Spxfchspitze einer 
spannong^fulirenaen Elettrode, 

einen Burstenfcopf fur die Pieder- 
Bchlagseleirtroden, 

einen BUrstenlcopf fdr die apamrangB- 
funrenaen JSlektroaen. 



3er PUter besteh* aus aer la Sfime aer in pigur 1 einge- 
seiobneten Pfeile ™ aea su reinigenden Can. durchetropten 
mterkammer 11, vobei ate BJagrSwoe 12 fewiaohen a** in - 
der Pilterkamaer 11 angeoraneten bW HieaersdilagseleJc.. 
troaen 13 den sentriech *u aen Piederscfclagselelctraden 
13 sflgeordneten, spahnungefaittenaen Elektroden H paasiert 
weraen. Bex* Passieren der Spruhspitseri 141 aer aparmunga-. 
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ftthrenden Blektroden 14 warden die ira Gas befirdlichen 
Sohvpbestojf fe — Teste und/oder flSssige Partlkel aLs Ver- 
brennungsprodukte bfcw* BBckstande ens der xravollstandigen 
Yerbrenmmg - unipolar aufgeladen trod die unipolar aufge- 
ladenen Partikel eodann an der Jjmenwandung 131 der Ifiedex^ 
schlngselektrode 13 "abgescbieden* 



Pfir die Axtf reohterhaltung der Wirfcsamkeit dee Piiters 1st 
es erforderlieh, insbesondere die Hiederschlagselektroden 
13 j an den en sich die abgeechied enen Partikel absetzen, von 
Zeit su Zeit zu reinigen. Zu dies em Zwecfc ist eine Entnehm- 
barkeit der spannungsftlhrenden Elektroden 14-. aus der Pil- 
terfcamtaer 11 and damit hub den ffiederecfilagselefctroden 13 
vorgesehen, die es gestattet, die Hiede^cBchlbgselektroden 

13 ait BOretea getaaB Pigur 5 nnd die spannraigGiahrenden 
Blektroden 14 ©it Bfestea gemSB Pigur 6 zu reinigen* Die 
HSgliohkeit saxr Entnahme der sp anntmgeffthrenden Blektroden 

14 mm der Pilterkamaier .11 wird dadurch erofftaet, daB das 
Oberteil der Pilterkammer 11 als abnehabare Haabe 111 aasge- 
bildet ist, and die spaimungBftthrendea Elettroden 14 ^gemein- 
earn aa einer aus einem Bahmen 16 und daran angeordneten Ira- 

-Tersen 161 bestehenden Tragerkonstraktion' suf gehangt sind, 
die nach Abheben.der Haube 111 aus der Pilterkammer 11 ent- 
nehabar 1st* 
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J)U . epmmaDg8fahrendea Slektroaen U «ind Qit der nioht 
dargestelltaa Sparmm^s^ello mwittelbar dttroh die lei 

teMeQ SraV8Mett 161 •** deaieiteaden, an die Spa^o- 
gueUe angesohloaeeuen (17) Babaen 16 ^ ^ 

oherheita^en tot daftIr Sorge ^ daQ ^ ^ 

tak* 1fi 2j 171 bei„ *>bebezi der Haub* nirterbrocbe*. - 
wird. 



Me a*stri*tsei-tig secbseckige Attftfeitung 



deiten 



132 der gebfln- 



Hiederschla^eleJttroden 1 3 m* ibre Mxrfaesang 



^ 6 frei !° *"« Aachen der Piltexfcammer* 
mettrodaibaBdeX aasfdliende Wchette 



tmd dem 



dorcb 
122 



sleher, dafl daa gesante 



18 Btellt 



de Gas die Bingrauae 12 zwioohen dm 



in die Bilterfcaraer 11 eintroten- 



dea 13 una den 



Hie deruchlaga eH^ttro _ 



BpanriongBfabxenden Blektroden H durcbstroat 



* aW ^^gaeie^den 13 abgeb^ te te Beiag. 

01011 «T - ^ 11 aneeWen Sriob- 
aeB 3er ^ ^ierafbke abfflUbar ist. 
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A b s p r a c he 



0 mettxoftwer, bestehend ei^r «lteAa»mer It einer 

B6r ^ elmr ^ das gereini^e Gaa aa 

Kopf der- Earner imd einer Mehrsahi von in der Xaamer ia 
Abatand Yoneinander angeordneten, aieh in Strgmongertch- 
tang dea eases erotreokenden, geerdeten, robxforaigen Hie- 
derschlagaeloktroden aovie Wentriacu darin angeordneten' 
• spammngs^hreadcn Kottroden, die an ihren freien, der - 
MntrltW^ fur daa Oas ^ekehrtea Wm SptWhepit _ 
2611 fSlfWei0en ' far di ° ^cheidnng von f esten nnd oder 
^algeH PartUem ana dea Abgaa von Hei.nngaaniagen, ^ 

troden an einea aica oberbalb der Hiederachlagael^Wen 
eratreefcenden Eah^n hSngend In d a Hiederachiagaelektro- 
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-den xmch. Abheben oirtor die Pilterfcsanimer abschlie Ben- 
don Hatibe.atu3 der jKltertaooier geoetnsam entnebobar * 
angeordnet slnd. "... 

. - - - - - 

" . . . • • •■ 

- 

2. Blettrof liter Bach .taspruch 1, dadureh getemuseiohnot, 

daB die an ihreai aaatrit-tsseitigen Stirnseiten anfgeweite- 
ten JJiederschlagnelektroden mit ihren aitfgeweiteten End en 
xmter trberdecktmg der Zvris ohfcnraume birnflig gegeneinander 
• anile gen tmd Ton einer den Yierbleibenden Bmra zwisclxen 
3?ilt eifcamme rwandtmg tokI Eleirtrod en Wind el abschlrmenden 
Hanscheirte eingefaflt sind, 

- » 

3*- Elefctrof liter nach .taspraek ' Z f dsdtobh- gefcennzeichnet, 
daB die ITiederschlagselektrodeii rarter BUdnng eines oecbs- 
ecJcigen Sondes anfgeweitet Bind* - - 

4. BXektrof liter nach den Ansprifohen 1 bia-3, dadnrch gek$nn-- 
zeiohnet* daB der ©IclT iiber ±n aer PHtexiaaraer angeordne- 
te Isolator en abstutzende^ ait die opannungaf^brenden Eiek- 
troden tragenden Sraversen verse bene Eabmen raid die £rarer^ 
^en die elekrjnciBchen leiter fttr die epannungeiateeriden 
JBlektroden slnd* 



2206057 



4& 



5. Blelrtrormer nach dm JbaprBohen 1 bis 4, daduroh ge- 
temnseiolme^ -aaB der die I-iltetfcammor abachiieSenden 
Haabe ein die elektrisohe Verbiaauag wiiohen dea spaa- 
. auagBfabrendm Blettxbden tew. dec die BleJrtroden tr a - 
gendea Bahmen und der Spaimungoquello beira Abheben der 
Haabe aaterbrecaender Sohalter zageordne* iat. 

J. Blefctrofilter nach den Ineprttchen 1 bie 5, dadareh ge- 
ienawicbnet, dafl die PilteHcamaer bodeaseitig m e inen 
Iriobter Bit Schieberversohlttfi flbergeht. 
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